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(57) Abstract: 

PURPOSE: The NTSC carrier removing filter and 
method for demodulation of VSB(vestigial side band); 
modulation signal are provided to remove only NTSC 
carrier signals included in a VSB signal using a notch 
filter to prevent the increase of VSB level, thereby 
simplifying a demodulator. 

CONSTITUTION: The NTSC carrier removing filter 
comprises the first and second frequency 
transformers(30,34), a notch fHter{32) f a delayer 

(36), a NTSC detector(38) and a eelector(39). The| 

frequency transformers(30,34) shift an input VSB signal by predetermined values. The notch filter(32) filters 
the VSB signal shifted by the transform er(30) to remove the signal components existed In the NTSC 
carriers. The delayer(36) delays the VSB signal input for the control of an output timing. The NTSC detector 
(38) detects the presence of the NTSC carriers. The selector(39) selects the output signal of the 
transformer(34) or the output signal of the delayer(36) in accordance with the presence of the NTSC 
carriers. 
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(12) ^H^^M(A) 

<S) Int CI * C1I) ^TmM. ^1999-025335 

^ 7An5 * (43) 199^04306^ 

_____ ^1997-046916 

(221 i^SJtt 19ST7-g09ai2^ 

(71) egg CHSEOT ^tlM 

A1SAI 5^ fe!EH££57r 541 

(72) S*^ 

Aig^MIAl Ai^^? 1507-23S1 

(540 gggimigg aaa stsii *tf* mtsc \L^m a * gag n _g , 

B PXJi g&S 4=^A! VSB ^SUIOfl SXBofe NTSC ds:2| Z!*3g fl7tS^| NTS} » 

£Hr *ilSH 9H0I SB 

a _J^& VSB.AjaSJ M_«S| §712101 VSB <__<HI NTSC EteEt ffi&siSS *ll7m 

71 *|©Kfl, NTSC S|£l2r bc*| SE1°J _J2J *|«^ _fl3f£s gJ^S vSB>__g QI§A| 

?i s?, ~fiK> 01_f_J VS8 dSg ^ElOil «&of01 ^BlOil SShS fi_f501IA1 NTSC fi^IIPr g^fz 

-f.„/2 si*i cm *m oi*> m\m ^mot ntsc wgwjy sm\£ aih &goio\ 
ntsc kiti gEia oi gw. sra* ntsc ewnpt ^n>^ oi§s vsb d^ii _xi m 

E19 AJ^ *|*|(H $Wof_ NTSC _t-d0^ fllTt*!" * SEH ^E>4=S ^*HS USg 3 E -W01 ft 

ettfe SJSJ NTSC e»S0 r SfeCf9 gJ^Si VSB £!3t§ 3tW£ gqSKH ftCftlO. 

S VSBiJSOil StiS NTSC _j"€?lJ> d^ff ^E1^ Olgstl Xf7m*°34N VSB 31301 S715I 

A] SJHH^ ^2715 E*£Sr AIU-^ 21*01. S1S0IU 0|gm~r 4-*°]M SeiOil B&S 

^^01 NTSC d_ Oj^H am^AN SO- aSti" e^SllOf ^D. 

S3 

£ i& a_.^ei nts: hiti beioi rat* s^s, 

£ 2z= NTSC &teIB2> NTSC 371 BEISLtSJ SOI?_r ^§i£, 

£3.9 S«01 Die NTSC WI71 BE10§ CHt> g^SOiQ, 

* £3 2| ^&^£Qfl i-_t5J as ♦ * 

30 : 71 1 =?B>4^ 32 : _xl 

34 : « 2 ^HF4= _?_*7I 36 : XIS^ 

^ : NTSC 3*4* 38-1 : 4- FFT 

^-2 : &Af7l 38-3 : sjM7l 

38-4 : bill!;?! 39 : 2-1 .ElB^liM 

Al-t 4^7|(H1 £H_> ^61 ^^EK««iS(vest igl.l side bond 

:0|^h,VSB etefl dsg ^<y^ Oi US XBV_mo« NTSC(Natlonal Television Systera 
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Committee) d£*1 J3]7fef7l $m VSB 323 KTSC B^Hr SH7| SE1 91 3 £201 

TV «h*Oii ArgSIH 2i£ VHF,UF CH^g ArSSfOI *!XB AtSSKI Sfe «! mm Af&tffOl CIXI@ Xl# 
Eh TV £2:© S«r£ -&AI ^OilAi^r ^^21 #301 £J£ br CIXIB 

b ^du moil- 7is asg xdti*h soioe* 

§A| J»e>B 0R2| AT V^ (Advanced Television) NTSC &*l2h 

NTSC2J ^£CH) &ft» 331 »SJ Sfe SB** LH€§ lf£3r£3 ©fe 20ID. 

CIXIS UB8HI3S ^3 7IS2J 2UH0I#£S t\jl ^Sb|g 16:9S SHTOKJI IlStS US 

S3 *W7| 0HS1HI CflOIEISOl SCHSfHS, 921h9££= 2(01*1- QAM E»h 

quadrature anplitude modulation) £E£ S^SDKH MW(0|«l- VSB vestigial side tend)«| 
*l°!S10i S}§£|I1 210. OlEifcT B£ XI WIS OlSir ¥25^ ^ SHIS LIOlEiS 715 

21 NTSC a*XM8|-€Nk EH^S SSI BEIBIB ^5^3 ArgSflO* *K7I OHSQID. 

NTSC, QAT4, VS8 d2§ S*? ArgSJ= CiaB'XteHB Al^QOilAi PflB B£S VSB £sp 
^J^l WIAi£ §S ^01 MTSC d!S7f Sis 2^0il£ NTSC £12:5 HWt* $ VSB 

e is awa ntsc ai7i seiou s^ssal atv s^mai «iai£j ntsc to ueioiq. 

£ 1@ &28 r "a. VSB IXJia E^efe XD 1 NTSC *87| B H<1 0)2* EflOIEI 

SE 571 £!S:© EJ<=Wtr XI 2 NTSC HI71 BEiODB ^£101 2UL #7! M 1.2 NTSC *H7I 

SEifiain^ conbBEJSAI, 12£3 733 «^E1(10-1J1-1 )2> lfc!9! (10-2, 1 1-2)^ ^£J01 

siHDi, t!« ei^ds^Ei \2&m dss a-^ot s^sjq. oaJi> ntsc jiti sei 
(lojny ^^oiiAj- qioiei se §7i <ys:2^ w»oii om sesaa^oi & 

WK12J5), 3S7K13J6). ^71(14/17)^ mti =?ttGU. M±3l aS^(18fe NTSC SI71 §E1 S 
21 SSSttEOT NTSC ^l!7i gEI 12^(E2)@ Uli3&K)l NTSC^ J3I7I SE12j Afg^g ifEl^ 
«01 d2g a«tCr. S!EieejAi(19)£; *|^2f S*^(18)EJ XllOiiMfflH tDEh £1^ d2(H) 

NTSC my\ SE13 71*! NTSC Z^OI 37i£! dS(l2)§ 01 «K-f# e*Sm0T S^€1D. 

OI^Tfl NTSC ^171 SE12J Afg^g OIS^ 4=d V^jSOf NTSC tl^7\ 2^011^ 

^Ei2| Af§2S KTSC2I i^OHi CH^H ^Hr^ NTSC d3:°1 Z^OI ^XMSOT 3 

°oi= asia mm ?mm ^ sl^hs oi seis Ahg»OT ^^oiq. 

^71 NTSC SE1S §S ^8^21 NTSC d2S^Ei2| ^2J CH^^ 7hS 2>^ A4]7|§ ^ 
NTSC ^H}^&(HI °J*|- 510171 HHS&L 01 ^IE^MOi a(null)OI MJKQSia'. 

S 2^ NTSC ^D}2} NTSC «7t SE12I-2J =f7l§ M0|^ 3?n}^ ^"«MS SS30IQ. 

£ 23 (a)£ NTSC NTSC 7IS- 2jH SAiae OMb S «^ 01 1.25 

Mte CH S^f BtellKY). 3.58M4 Oil ^ B»ttKC). 4.5ttb Oil ffl«EKA)9 7WH 2!Q. 

S (b)3 NTSC KIT! UE12J ^OIQ. NTSC HITi UEI^ NTSC ±2^£(fH)g 7fS^S 

^IM ^E(U n )M EJUCH 12g^# ^^011 y (nut l)0| ES01 X1—QL f a »= 684f H . 

f«,= 684/12= 57fH ?\ ^gOIS g£1& 6wei XHUHAI 77l(2| (g 9^01 STOQ. 

COElrAI. (a)2f (b)g tt«EKV)& a S^OflAi,. ^ a^EKOS mU a S^Oi 

A|, 3BIH ^SKA)= 7Slfl« U S^OiAl ^ITISCK 

NTSC XI71 ^Ell d2c 1E12J 3^4: SB| EflSJOl §7&l^ 01. Oil MCH 

VSB^Si QEiaae^dsOUAi 73^^, 8EUSKHIA1 l5EflaS e7>aQ. CChBfM, VSB £S2J 91 

^ 57^ ojMi B2J ^±71 ^SOI ^S^HAI^ SB SOI 

oiofl, s ^ s^Sh ^7io^7i ?iofl eras ^issai, vsb d^of shs^ 

NTSC^S^J a^Hh bjq ^E12| ^01 £IX5t£ ?\X\2} ^X\K\9] NTSC ^il7^j" m OAJ 

Sen ^K^S ^A|?1 4E£#I El^ §7|g S 27173 Sfe VSB dfiHI NTSC u^Ilh «7< 
1E1 S 3 ^SSfe C| 3 ^5|0| Sid. 

^7iah ir^ e etswi s^i^ vsBd^wiAi ^^xi^wr. ntsc &&mm hi 

7mi~ aEiofl siCHAj. s«a vsb -<o 0 oi^aiti^ hi 1 -w 0 ^ir> 

^ 0|§^j V^ dSM g^&Oh NTSC ei-^Ef SI*ID| d2 X1I7^I~ ±X gEH; ^71 bJU 

SEisj iia© oi^ai?i sen ^hksb^ss 2 ^&7i; 

vsb d2§ &%?m §21 t:isai?i g^s^ xis^; - Mo oiea vsb ^ae ejq^oi- ^eim 

a*^0l, a ^ElOfl ^^sj glHAl NTSC «^DJ^ =XHU 011^1^ ^ID-^ ^2f(F(- 

f*»/2), f.„^ ^t) om k ^ -uv2 om^ ^011 ch^ ntsc 

e»*j&7h ^mufe 7am esoi— kttsc a^^; ^-7i ntsc as^si as ^i^oii cobi e.^ wtsc 

B?\ SJfltHIrS ^71 n 2 ^E}^ e»7i°J dsi ^ei^hll. NTSC "^iQ>7f 
9 ^71 739^2] tt&m ^a^KM ^SSD. 

^71 2> g ^22J ^S<§ ^5r7l 91^ VSB^SOflAI S^il^Ofl £mY= NTSC ^Urg ft 

Tiol— D| SlOiAl, VSB i!2f 0ISAJ51 MTSC BtellrSI ^ffl- ^^1 ^E12J kSOl ZMoVE 
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siais oieAi?i^ earn: oi^s vsb da© *eioi e&ftioi gam g&s &hm ntsc 

& r n, a xw cm sastg e*; £m gaztg aasm hijBMOi ntsc vmpzt 
gj*-5\= i\m ag*fe °m ntsc mhmd^ sxrejCrS *hm* oiea vsb da© ^ seis 

AI9I NTSC tt*lM »7ltt * EEH ^^Kfl S^S^ NTSC «^TOh 2H&rX! » 

=PS EJ^S V® d^g 3CHS gqS|~ BTig StJSKM ?4BD. 

&oi ^sa h vssdaoi ntsc e»iD- das>g icxi senrnHM w^eg^i, 

SSSJ cocbglEiah iVQI £113801 S7£J=r SH7r *B£U ^ £*h 33011 B» 9! 3rZM+S 

2j aee- sd© 4*B*K)t NTscei-^ra- dasi sxh owa seam ntsc da?* gxiu me? ntsc da 

g HTIB-^ SO. 

OI*K £9g ^8101 £ aSS XWISI ggaPIS M>. 

£3^g CD^ NTSC flTi g&llHI CHfch g^EQIQ. 

£ USSJ N15C XI 71 DB^ VSB dag -wo ^ID4*e!g 01gAI?l£ 391 1 ^Hr^ B87l(aO)aK 

- Wo ^ieh> oiss vss dag sa^oi- ntsc eram- 91x101 emta si£ da sesrs i**i 

8Ei(32), ic*l SEi(32)2J §q da© +u>o ^HK^ 0I§A|3| SHH ^H^CH^S *=ft\& M 2 

esK?i(34), a^a vss dag na^ia- xisaj?i gapt^ aiawB), - Wo ?uw> di^ 

VSB dag «£|DD 09IXI2J da(F(0))2|- NTSC BteHW Oi#El£ 

i£I&4 9|X|0|Aj2J da0f(FHv»/2), gg Qte> *>g qWKJI NTSC ffidTOI- Xlg 

2g5fc NTSC 2S^(38), 3 £9i NTSC 38^(38)21 Qg daOfl CKf ffl^i NTSC ^^P^ SHMIQ 
»| 71 2 ^EK* e&5R34)2| gq dag S!^ NTSC VftiBEH S^^Cra ^71 733 

*(36)°j ge; dag dejsra «q«f&e-i sEigaiAi(39)s ^«aoi sia. 

NTSC ag^(38)e OlSa VSB dag ^£101 FFT(38-1)2L 

SEIOfl daS F(-f„/2)) £S2> F(0)^^2J X^ ^?o^ &d7l(38-2), SS£.> 

«i awr (3B-2)2i . xe itmm saats si»u»-a^ «i^?i(^-3)°j sasriu ^i^ 
s>iEii uiamoi ntx swi&fe wg &mi>y= biia^i ob-4)s ^^aoi siq. 

ojchaj, gym sroi H uww ^aioiiq mm gswis t«a. 

EJ^a VSBdaOil £*H3^ NTSC fi^HJ-Si OIDI SiSHS, bi^l ^ $|*32> NTSC &d 

TOI- 91 «g %mMH gEil ufrS NTSC e^Sfi ^ 220IO-. NTSC "^HHHie 3^ 

^KK W$m. m% a^IKrt CKt> 3^21 ZXiVlQ. 3 SOilAI S^OI 7© S 

^UHDIDI ®£WU- u^ttl-^ a^o^ 2^1 PhSQ. ^^Oil 2|$l| ?S a 

g ^= ^m-stg mi «ss aaHDi, s ^iaitoiajs ntsc 

IU-S 3^- SQS|^S «>iofe SEI^ ^^CK 

^1 1 ^104= ^71(30)^ gJ^S VSB dag -wo^3 OJgAI?!^ W7IA1 -co 0 ^ gjq VSB daO« 
£X(ffh= NTSC2I S^- -e.^HJS| 9|5q7f in*l gE1(32)21 a(mll) 9|X|S^ S^|g 4 2i£^ SSS 
StOICK 

b^i ^&(32)s vss da^ m^^da^h ^ek^ouai ^oii zmfc ^^i seisj ss^4^ 



H \ Z ) A? 



U\7\M. U»Z Sq da^J ^j.g ^I&^OICh. CCfE>AJ, VSBgjq da= « 1 B&7I(30)IHI 

goj H^og -oioShg oisera ntsc ss- ef^nfsi 9i«2> sxia txi bei<32)m °jsh ntsc2j 
s^- er^nf da «es 7*?\&o. 

a 2 2^HKt SS7|(34)S ±c*1 SE1(32)0fl MTSC 9^ SteHOT VSB dag QAI g2J WV 

t®, ntsc ag^(^)^ vsb daofl ntscsi s^- *i£m?t xig kwpi 9i§> 2L«s 4-501 

^ FFT AfgS^ gQ. 

esjt -uv22j 91x101 g sqg ^ ntsc Bi^roh 9ixr&r ^ si£^ aq dasj ^m^g ofe 
Aj^Lfe sg oi§ei-s, ^m^ miH -t ft „/2 ^xi°i da°> ^n>^ 9ixi°j da°iS4 xjoig oig 
om ntsc a^- ^mej s^g ^ sid. ^, 3*0 seiot ^ ^ssoflAi ^ «g 

ST ^as^l Hfl^Oil N-5?je FFTg ^Wfe 3^0fi SiOiAJ S^£!^f 0,1, -ISB ^^51= 4 52!M 
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FFT © 0!^M2 SQV. 

4-5£]E fFT »S7I<38-1)£ -5S© £!*r7r 0,1,-1S0I°3. Slfiiar ©SS^S FFT 2? a?© 

sm ^§ ssoi aa. 4-5°im fft Ssa sms -wz. 

0, t^/Z $J*j2j SEEf© »a«JQ. lhLK7|(38-2)£ 4-3°!M FFT B&7| (38-1)2] g& 
F(-U„/2)2r tl" £M2r2J WIS ^SKr 01, Oil© ©Ot' F(O)0ilAJ F(-f^./2)§ USSAtfioi 
# =?*)Cr. S|SPI(38-3)= SSfch #71 S<!*7I (38-2)3 V El *K)I^& 

01 S3&© ^CK HIS17l(38-4)£ #71 322Jlr 7|g3& S*i2t (Threshold)© dimSK)! #71 §2 
^rillaosfs 3*01 Sh NTSC &£Er7 r VSB dSOii 3U5IQI 2iS© STBI- 28 £»a:© ©TO 

2-1 ©E|©^A|(39fe #7| NTSC aSY(38)2J S© dsOil d» B MR NTSC £_^Er7r SflttPS #71 SB 
#7| 2-!SEJ©BJA|(39)£ S^^Q. 

asfse, S bs? vsb dfi© ntsc e^ioej $i»2r ©Ef2j tgot swhfe sias ^sv^ oisai 
4-5&JM saoii eesictt ^ek^ 0*1x12] d£2r ntsc ^# e^ect sxhs^ -f«/2 si*i 

dffW D» *K3I© ^SIOJ NTSC ^IIr7r SXISKr *1© 2©*PI NTSC BEflg Dj^l ISd^ 

H ©2HN l«r MTSC SJSffr7r WlttCrS ^Ett> VSB £2© in*l ©EHU A|=*l -W2 

Oil S«om NTSC fi^Er© TJOTi^ $ £191 ^Er4>£ *Wt!SCK 5Mi NTSC fih&nw £*8*rfl SJ&DS 

seia vsb as© jchs ©cjtrcf. 

S gAIOfe NTSC21 g# etelflSJS *fl7ttr£€t MWHttSLh UOfXI ^tl^EH-r @£ fiteKKM DM 
AiSE SB** siSSKM &2*r©£ 4> 21© 3101 Q. 

§24 coJb. gEll) ^EIS VSB EJI^dl S«1S© *H^01 ^S7|2J ^i© AJ?|^ 

2iD. a*J-. NTSC ^5:^ 01^© - -ffle* 9|«flAI 7r&^i^© 4^t= 4-5°! e 

a^i© xi^m- ai±b3 *r*i vsb ^souai g^xiyoi snefe ntsc a.^nr§ ^i^is^ a 

ei^a vs8 >js© -wo ^nj^°»^(-o)o ^ xhtishi^ or- htsc e^msj ?w§ sei^ a a 

aSS 2t.) Ol^A|?l^ H 1 ^ttr^> S!»?IO0)2t; 
^71 3 1 9^I(30)^E1 -wo ^Cr^ OI§S VSB 61 S© hcX\ ©BS^fOt NTSC 

^xlWI ^JS^ d3S 171^ hiS SEK32); 

^71 bJt! S«(32)^ 'u. OISAJ?} Sffl ^Hf^CH^^ SI 2 ^ID^= g£r 

71(34); 

ErOISS 2©5r7l ?\M VSB >^2© ^§712? X1SAI?! ©^«fe WS¥(36); 

^71 SB 1 =£Kh£ e&7i(30)S^El -o> 0 ^tth^> 0|§& VSB >JH© ^£101 ^eKW. 3 ™B|Ofl 

S01AI NTSC EL^HF7h «I£5J= ^Sr^ «^2KF(-f^). VSB 613 ^ 

£) Dg ^KN> «g0tl <F(k), k & -f.,/2 OISISI 3) Dftt »© ^fOl NTX ^IU7f ?q© 
^afrfe NTSC 2^(38); 

^71 NTSC S©^(38)2| 3© ^SWI CQEf NTSC &^Ith7r 5WtHIrS^7l Xfl 2 e2>7|(34) 
2J ©B5 ai^:© ^cqsm, NTSC «r£H}7r ^73^9^73 ^71 732^(36)°! ©^ ^3:© fi^^f 

0! ©^Sr^ £2W(39)§ ^^£1^ 31© §S£S SKr ff^^HrCH flt^ NTSC 

SI 1 ^Ofl SiOiAl, ^71 NTSC 2©¥(38)^ -io G 0|§S VSB 6l21g ^eiDfl ^^ofe N-5£]E 

FFT(38-1)SK: 

^71 N-^JE FFT(38-1)H| geq^g S ^UK^ «M2KF(-f fc y2), VSB ^S) Qi d 

gOI(FCk), k ^ -f^ Oiai^J 20 ^© qiSfe &^7|{38-2): 

SS«> 7l2f§er ^71 ^7I(3B-2)2| »© 7HM&K31 S22i© ^M7l(38-3); 

#71 s^g7|(38-3)2J «22ar 7I^SS 3«^© UliSorOI NTSC «^u}7f SXItr^ XI© S©6fe blB 
7l(36M)g 3*^Kfl ^EJ~ 215 6r^ ^^IEKH ^5© ^ NTSC ^Er WITj © 

Ei. 
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71 2 %W SliHAf,- £"7I tfrSSm FFT<38-1)£ FFT B&SKJI 3 3 F(0)jg«ai- F(- 

f,./*)£e# OieofOl F(0J«S&3¥E| F(-f BH /2)Sli #71 B£PK3*Z» 

2i *fe 2ts ^Sss sfe ©^nra BSsi «5© ntsc ejsur ati ^a. 

□xis xigur are ai^sm vss d^ow ggmyoo ntsc e^iim *07i*r= »a 

Oil SICHAI, 

gjeiS VSB dSS ^K>£ 0|gA|?l NTSC E*$I&SJ *l*lfir k*l 1BSJ 201 SXHftfe 0|gA|?l£ 

^Hr4> Gi§9 vsb dsi saoo ^sara, n saw be^s soiAj ntsc eteirph sntr 
oi^ej^ ?iem> -uvs 3321- Qe ?ej^ *ixrgsi ggDii eh* *h =?&m. n *m im S3 

#71 7ISSS HIS»IO| NTSC ffitfPI- £*ISKr XIS aSSKf 

MTSC BJ^IO- SXHAI ^IQ^ 01§S VSB a|2:§ b:*l SEIiJ A[=q HTSC BtellrS fl]7t*J- ^ «£H ^tt^S 

ntsc e>«EF entra sreAi a ess vsb dss ams b^set ens 3*jskb ^sei^ smiim 

d S£J *£AI NTSC *h*I& E7I 
£#7 
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